The mycoflora of the environment: wheat conditioning, milling and screening, and filling zone, as well as, raw material -wheat-, intermediate product -grits-and end product -flour-on day 1, and after cleaning improvements -days 45 and 90-were studied in an Argentine wheat mill. Samples were incubated at 28°C Deoxynivalenol was above the levels allowed in wheat, being acceptable in grits and flour. Aflatoxin and Zearalenone showed acceptable levels. When studied in vitro, 53% of Aspergillus flavus and 100% of Fusarium graminearum isolates, produced Total Aflatoxins, and Deoxynivalenol and Zearalenone, respectively.
INTRODUCTION
In 2009, wheat production in Argentina was 13 million tonnes, 5 million tonnes of flour being produced in the 146 mills found in the country. (28) .
During the process in the flour mills, bioaerosols are formed from particles of biological origin or with biological activity which can affect human beings because of processes of infectivity, allergenicity, toxicity or others (22) . Bioaerosols include molds and their toxic metabolites, air being an excellent vehicle for their dispersion (2, 12) .
The Food and Agriculture Organization (18) reported that approximately 25% of the cereal-based foods produced in the world are contaminated with mycotoxins, which are secondary metabolites produced by filamentous molds causing diseases in vertebrates when ingested, inhaled or skin absorbed (19) . Molds, on the other hand, are associated with human allergic diseases resulting from the exposition to spores, vegetative cells or metabolites characteristic of these microorganisms (17, 23, 27) .
The basic and unquestionable aspects that an agro-food industry producing innocuous foods should achieve are those of the hygiene-sanitation of the production environment and the raw material. Therefore, the evaluation of the environmental fungal contamination is an important starting point in those cereal industrialization plants, in order to ensure healthy working conditions and the quality of raw material (3, 14, 30, 37, 39) . Although several wheat studies have been carried out during harvests in Argentina (6, 13, 15, 21, 33, 34) , scarce studies have been reported concerning the milling process (31) .
The aim of this work was to determine fungal contamination in the environment air and in the raw material, as well as that resulting from the flour production in a wheat mill, as a function of the cleaning improvements carried out and wheat quality; the focus being on molds, since they represent the highest toxicological risk.
MATERIALS AND METHODS

Sampling plan
Sampling was carried out in summer, in an Argentine wheat flour mill located at the heart of the central plain -pampa húmeda-, the wheat-producing region of the country. The mill, with the latest technology equipment which produces milling products with appropriate moisture contents, has a storage capacity of 37000 tonnes and a flour production capacity of 150 tonnes day -1 .
On day 1, air sampling was carried out in cuadruplicate in three of the zones considered more contaminated: Wheat
Conditioning -WC-, Milling and Screening -MS-and flour
Filling Zone -FZ-. Based on the results obtained in this case, cleaning system improvements were implemented, repeating the sampling at 45 and 90 days. Solid samples were also taken at the entrance of the Wheat Conditioning zone -wheat-, the Milling and Screening zone -grits-and the Filling Zone -flour-.
During sampling, the environmental conditions of temperature -°C-and relative humidity -RH %-were recorded with a psychrometer, using the wet bulb method.
Air sampling
An equipment -Standard RCS sampler -Biotest Diagnostic 
Solid sampling
Samples of about 1 kg of wheat -W-, grits -G-and flour -F-ready to be filled were taken from zones WC, MS and FZ, respectively, and put in sterile bags. Once in the laboratory, they were subsampled under sterile conditions, the final 100 g of samples being ground in a cutting mill. An aliquot -10 gtaken from each sample was homogenized with 90 mL of 0.1 % (w/v) peptone water. Serial dilutions were made up to the 10 -5 dilution, in tubes containing 9 mL of the same diluent.
After that, 1 g of each sample and 1 mL of each dilution was plated onto Petri dishes containing MEA, with the addition of chloramphenicol and dichloran (6, 10) . This step was carried out in duplicate. At last the plates were incubated at 27 °C for 5 days for their subsequent analysis (32) .
Count, isolation and identification of the fungal flora
The count of the colonies grown on the multiwell plates was performed and the results were expressed as colony forming units per cubic metre of air (CFU m -3 ), taking into account factors such as sampling time and equipment factor.
Solid samples counts were expressed as colony forming units per gram (CFU g -1 ).
Colonies grown were subjected to a previous macroscopic and microscopic observation so as to determine the distinctive characteristics of each genus. They were then recultivated in MEA until pure colonies were obtained, which were then cultivated in different media and culture conditions for the identification of species (10, 20, 29, 32, 36) . Non-sporulated colonies were streaked to plates with Spezieller Nährstoffarmer
Agar -SNA-medium and incubated under the same conditions to allow for their sporulation (5).
Mycotoxin determination in solid samples
Total 
Treatment of experimental data
Fungal contamination expressed as CFU m -3 and CFU g Fungal contamination can be seen to decrease with milling process progress, wheat showing the higher variability in contamination depending on the lots considered (6). After leaving the silos, the grain undergoes a process of control and cleaning which includes sieving before entering the WC zone, the same authors (7) demonstrated that the microbial load in the flour depended directly on the wheat microbial quality and that, as grain processing advances, the fungal contamination decreases in the final product -grits and flour-.
RESULTS AND DISCUSSION
A low fungal contamination was found in all W samples studied, although Kozak et al. (25) showed that fungal counts below the detection limit, based on viable count methods, can be even high enough to cause breathing problems. Genera
Aspergillus and Eurotium were present during the three days of study, while Mucoraceae family, which includes principally isolates of the genera Rhizopus, were the most abundant in W at day 90.
Although wheat is a susceptible cereal to Fusarium species in Argentina among other countries (6, 13, 15, 21, 31, 33, 34) low counts were observed in the present study, probably due to the good climatic conditions of the year, in storage and production quality of the environment -average RH 62 %-. Unlike the environmental counts, genera Cladosporium and Alternaria showed low figures, this would confirm that both genera would constitute an ordinary environmental flora. and F. oxysporum 30%-. Both genera and species identified are in agreement with data reported by other authors (6, 7, 32, 36) as regards abundance in cereals. Likewise, the same authors'
report that most genera and species identified can grow with a relatively low water activity. A decrease in the fungal load was observed after cleaning conditions in the mill were improved as suggested, both in the environment and in the machinery used, as was shown in bakeries (9) . Grain quality is important not only for the workers at their worksite but for the end product to be obtained. There exists an environmental flora, intrinsic to the mill itself, as well as another depending on the fungal load, which comes from the raw material being processed. Many allergenic and toxicogenic molds were detected, both in the environment and in the solid products. DON values in wheat decreased throughout the processing line, attaining allowed levels in the ready-to-use flour. However, cleaning conditions should be kept and controls in the wheat entering the plant and the mill environment should be done in order to adopt measures that ensure healthy conditions for the plant workers and high quality in the end product.
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